Double-stranded RNA-activated protein kinase is required for the LPS-induced activation of STAT1 inflammatory signaling in rat brain glial cells.
PKR, the double-stranded RNA (dsRNA)-activated serine/threonine kinase, has been implicated as an important component of host responses to infection and various situations of cellular stress. The involvement of PKR in signal transduction and regulation of transcription suggested to us that it may play an important role in lipopolysaccharide (LPS)-induced activation of STAT1 in rat brain immune cells. We found that LPS rapidly stimulated the phosphorylation of PKR within 5 min, followed by phosphorylation of STAT1 at 2 h in rat primary microglia and astrocyte. Using 2-aminopurine (2-AP), a pharmacological inhibitor of PKR, and PKR-specific short interfering RNA (siRNA), we demonstrated that activation of PKR was essential for LPS-induced activation of STAT1. Inhibition of PKR activity by 2-AP resulted in suppression not only of STAT1 phosphorylation, but also of nuclear factors binding activity to GAS/ISRE elements. 2-AP also significantly suppressed the downstream events of LPS-stimulated STAT1 phosphorylation, including STAT-mediated transcriptional responses and generation of nitric oxide, a hallmark of brain inflammation. Consistent with these results, transfection of PKR-specific siRNA markedly attenuated all the STAT1 dependent inflammatory signaling responses tested. We further revealed that activation of PKR by LPS led to the induction of IFN-beta through activation of NF-kappaB, triggering the phosphorylation of STAT1 in rat brain glial cells. Taken together, these findings indicate that PKR functions as an essential modulator in LPS-induced STAT inflammatory signaling events, and provides new insight into endotoxin-induced CNS diseases following infection.